200 g and fed on a laboratory stock diet were used. The rats were fasted overnight and were sacrificed by decapitation. Liver mitochondria were isolated according to a modification2) of the method of Hogeboom et al.3) in a medium containing 0.25 M sucrose, 0.2 mM EDTA, and 3 mM Tris-HCl buffer (pH 7.4). The isolated mitochondria were resuspended and washed twice in the EDTA-free isolation medium described above. Mitochondrial protein was determined by the Biuret reaction using bovine serum albumin as a standard.
Measurement of oxygen uptake and oxidative phosphorylation : Oxygen uptake was measured with a Galvanic oxygen electrode (Kyusui Kagaku Kenkyusho Co., Ltd., Tokyo) connected to an autorecorder. The ADP : O ratios and respiratory control indexes (RCI= state 3/state 4) were calculated from traces of the oxygen uptake recorded according to the method of Hagihara4). Reagents : The chlorinated aromatic hydrocarbons (CAHC) employed, viz. monochlorobenzene (MoCB), o-, m-, and p-dichlorobenzene (DiCB), 1,2,3-trichlorobenzene (TriCB) and 1,2,3,4-tetrachlorobenzene (TetCB), were obtained commercially. These were dissolved in absolute ethanol when used and only small volumes were added to the reaction mixtures ; the controls were given an equal volume of solvent alone. ADP and ATP were purchased from Sigma Chemical Co., and the other chemicals were commercial products of reagent grade.
RESULTS
Relationship between chlorinated aromatic hydrocarbons and the respiratory control index.
Typical changes in the rate of oxygen uptake by o-DiCB are shown in Fig. 1 .
Such changes were, in the case of relatively low concentrations of o-DiCB, due to an increase in state 4 respiration and a decrease in state 3 respiration.
The effects of the chlorinated aromatic hydrocarbons on the respiration and oxidative phosphorylation of mitochondria isolated from rat livers are summarized in Table 1 Table 1 . (Fig. 1) .
Among the chlorinated aromatic hydrocarbons examined, the action of TetCB and
TriCB was the most significant on the mitochondrial oxidative phosphorylation. The respiratory control index was in the order : control, MoCB, DiCB, TriCB ¥ TetCB, and o-, m-and p-DiCB among DiCB at 0.24 mM final concentration (Table 1) .
One way ANOVA5) of the RCI between five groups is shown in Table 2 . Significant differences are apparent among the control, MoCB, o-, m-and p-DiCB. Therefore, significant tests on the difference between any two sample means were performed.
Significant differences were detected at the 5% rejection limit except in two test, i.e.
between the control and MoCB, and between o-DiCB and m-DiCB, among all groups.
The percent of RCI for 1,2,3-TriCB against 1,2,3,4-TetCB at 0.21 mM was 94%, suggesting that the action of TetCB on the mitochondrial energy transfer reaction was the most effective.
Effect of chlorinated aromatic hydrocarbons on the potassium compartmentation of mitochondria. The effects of chlorinated aliphatic hydrocarbons on the oxidative phosphorylation of rat liver mitochondria have been described previously by Ogata and Hasegawa9).
However, no reports have so far considered chlorinated aromatic hydrocarbons.
In the present experiments, it was shown that aromatic hydrocarbons with three or four chloro atoms exerted stronger effects.
The data indicated that in the case of mitochondrial oxidative phosphorylation, chloro atoms accelerated the inhibitory reactions. Isomers also showed different grades of inhibition. The precise mechanism of the effects of these chlorinated aromatic hydrocarbons on liver mitochondrial oxidative phosphorylation will be investigated in the near future.
